
will generally be found to attend any considerable hypertrophy of the
liver, when the substance of the organ remains otherwise normal.
The case is one of interest as illustrating the declaration that " the

spleen is the birthplace of the white and the burial ground of the red
corpuscles," and also as showing the chronic, steadily progressive course
of malarial blood-poisoning, terminating in its destruction, decomposi-
tion, and death from haemorrhage and exhaustion. The cause of the
profuse haemorrhage was doubtless chiefly mechanical, the enlarged
liver and spleen producing sufficient pressure upon the blood-vessels to
impede greatly the return of blood from the upper extremities, and, as
Trousseau suggests, there was doubtless extensive rupture of the capil-
laries of the stomach, caused by their becoming clogged by the larger
white globules or leucocytes becoming agglutinated. There were no

other conditions or appearances to account satisfactorily for the rapid
loss of blood.

-»

RECENT PROGRESS IN PHYSIOLOGY.
BY HENRY P. BOWDITCH, M. D.

VASO-MOTOR MECHANISM.

In the report on the progress of physiology published in this journal
in January, 1875, an account was given of the experiments which led
Goltz to the conclusion that vascular dilatation in any part of the body,
following section of the nerve supplying that part, is due to irritation of
vaso-dilator nerve fibres, and not, as generally believed, to paralysis of
vaso-constrictor fibres. Allusion was made also to the observations of
Putzeys and Tarchanoff, pupils of Goltz, who found, in opposition to
their teacher, that electrical irritation of the périphérie end of a divided
sciatic nerve causes always a contraction of the vessels of the limb,
which gives place only after several minutes to a dilatation attributable
to exhaustion. In this report an attempt will be made to present
briefly the principal results reached by various observers who have re-
cently endeavored to contribute to our knowledge of the vaso-motor
mechanism.
In the first place it should be mentioned that Vulpian, in his Leçons

sur l'appareil vaso-moteur, which appeared shortly after Goltz's paper,1
criticised the statements therein contained, and asserted most emphatic-
ally that in numerous experiments on curarized and chloralized dogs,
he had always found a contraction and never a dilatation of the vessels
of the foot to follow an electrical irritation of the périphérie end of the
divided sciatic nerve. Equally decided results were obtained by Eu-
lenburg and Landois 2 in their experiments on rabbits and dogs, the ef-

1 Vol. ii., page 480.
2 Virchow's Archiv, lxvi. and lxviii., and Centralblatt f\l=u"\r die med. Wiss., 1877, page 104.
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feet of irritation of the sympathetic and sciatic nerves being always a

vascular contraction as indicated by a fall of temperature in the part.
Goltz, however, in a second article,1 reasserted and defended his

former opinions, maintaining that if, in accordance with current views
on the subject, the vaso-constrictor nerves are supposed to be in a state
of life-long tonic activity, it is unreasonable to attribute to their exhaust-
ion the vascular dilatation which, after a short primary constriction, re-
sults from the irritation of a divided sciatic nerve, especially as the pri-
mary constriction is never so great as that which is constantly main-
tained during life. He brought forward, moreover, the following
experiment, to support his theory : The spinal cord of a strong young
dog was divided at the level of the last rib. A few days later, after the
temperature of the hind limbs (which rises as the result of the opera-
tion) had returned to its normal level, both sciatic nerves were divided
as high as possible in the thigh. After another interval of a few days,
to allow the temperature to subside, the périphérie end of one of the sci-
atic nerves was cut away in successive small pieces from above down-
ward, or nicked with scissors through its whole length, or hammered
with Heidenhain's so-called " tetano-motor," or treated with strong sul-
phuric acid. The result of any one of these methods of irritation was

to cause an immediate rise in the temperature of the leg operated on,
the difference between the two legs amounting frequently to 10° C.
The question then arose, Why does irritation of the sciatic nerve un-

der these particular circumstances cause dilatation of the vessels of the
foot, while under ordinary circumstances the opposite result is pro-
duced ? The first experiments throwing light on this question were

those of Ostroumoff.2 This observer, operating on curarized dogs,
found that, while tetanic stimulation of the périphérie end of a freshly
divided sciatic nerve caused a prolonged contraction of the vessels of
the foot, indicated by a decided fall of temperature, the same stimula-
tion applied to a nerve three or four days after section was followed by
a rapid rise of temperature.
He found also that stimulation by single induction shocks, applied at

intervals of five seconds, caused, even when the nerves were freshly di-
vided, a rise of temperature in the foot. The same result could also
be produced, though with difficulty, by certain very weak tetanic irri-
tations. To explain these results Ostroumoff assumed the existence in
the sciatic nerve of two sorts of vaso-motor fibres, namely : (1) vaso-

constrictors, irritable by tetanic stimulation, and rapidly degenerating
after section ; (2) vaso-dilators, irritable by slow rhythmical stimula-
tion, and degenerating slowly after section.
Kendall and Luchsinger,3 at abou/ the same time, but entirely inde-

1 Pflüger's Archiv, xi. 52.
2 Pflüger's Archiv, xii. 219.
3 Pflüger's Archiv, xiii. 197.
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pendent of Ostroumoff, reached almost identical results in a series of
experiments on dogs, cats, rabbits, and ducks. The rhythmical stimu-
lation employed by these observers was rather more rapid (intervals of
0.5" to 2") than that used by Ostroumoff, which perhaps accounted for
the greater difficulty which they had in causing vascular dilatation by
irritating a freshly divided nerve.
Masius and Vaulair1 were led by their experiments to conclusions

very similar to those of Goltz, since they found that either electrical or
mechanical stimulation of the sciatic nerve caused in almost every case
(and nearly always immediately) a dilatation of the vessels of the foot.
Their conception of the mechanism of vaso-motor action will be given in
the latter part of this report.
Lépine,2 in a series of well-devised experiments on curarized dogs,

discovered, as did the above-mentioned German observers, that the
time elapsing between the section and the irritation of the nerve af-
fected the result of the irritation, the same stimulation causing in freshly
cut nerves a contraction, and in nerves cut several days previously a
dilatation of the cutaneous blood-vessels. He did not, however, like
Ostroumoff and others, attribute this difference to a slower degener-
ation of vaso-dilator nerve fibres, for he found that stimulation of a
recently divided nerve, which while the temperature of the foot was
30°C. had no marked effect on the size of the blood-vessels, produced
a distinct dilatation (that is, a rise of temperature) when the foot had
been previously cooled by immersion in water of 10° C, and an equally
marked contraction (that is, a fall of temperature) when the foot had
been warmed by plunging it into water of 60° C. He also found that
if the rise of temperature in the foot, which naturally follows section of
the sciatic nerve, was in any way prevented, as by a previous operation
on the skull involving considerable haemorrhage, stimulation of the pé-
riphérie end of the nerve caused not a contraction but a dilatation of the
cutaneous blood-vessels. Endeavoring to determine more accurately
the mechanism of these vaso-motor phenomena, Lépine found that a
preliminary immersion of the foot in warm water caused a stimulation
of the nerve to constrict the cutaneous vessels, even though the tem-
perature of the foot had from other reasons (for example, curarization)
fallen below the point at which a previous stimulation had caused a

vascular dilatation. Lépine therefore concludes that it is not so much
the temperature of the part which influences the result of stimulation
of the nerve as the condition of the terminal nervous apparatus which
regulates the calibre of the blood-vessels. This terminal apparatus
(perivascular ganglia) has, according to Lépine, purely constrictor func-
tions, and keeps the vascular walls in a constant state of tonic contrac-

1 Gazette hebdomadaire, October 8, 1875.
2 Société de Biologie, March 4, 1876.
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tion. When stimulated by cold to its highest activity it so far reduces
the size of the blood-vessels that irritation of the vaso-constrictor fibres
of the sciatic can effect no further reduction, while the vaso-dilator
fibres, also contained in the sciatic and affected therefore by the same

stimulation, enlarge the vessels which cold has constricted.
On the other hand, when heat has lowered the tonic activity of the

terminal apparatus, and caused dilatation of the vessels, the conditions
presented are favorable for the action of the vaso-constrictor and un-

favorable for that of the vaso-dilator fibres. The result of the experi-
ment above alluded to is explained by Lépine on the supposition that
the tonicity of the terminal apparatus reduced to a minimum by immer-
sion in warm water had not been restored at the time of the stimulation,
though the curare had caused a lowering of the temperature of the
whole body. Hence the cutaneous blood-vessels were constricted by
stimulation of the sciatic nerve in a way usually observed only in con-
nection with a high temperature of the part.
In this connection is to be noted an observation of Eckhard,1 who

found, in studying the blood-vessels of the rabbit's ear, that in the
earlier stages of curarization, when the vessels were of normal size or

dilated, stimulation of a sensitive nerve caused a reflex vascular con-
traction, while in the later stages, characterized by constriction of the
vessels, the same stimulus caused a reflex dilatation.

( To be concluded. )

NEW HAMPSHIRE MEDICAL SOCIETY.
The eighty-seventh annual meeting of the New Hampshire Medical Society

was held in Rumford Hall, in the city of Concord, on Tuesday, June 19,1877.
The president, Dr. A. B. Crosby, in the chair. The attendance was large.
The president, in opening the proceedings, congratulated the association on

the favorable condition of the weather and on the large attendance of mem-
bers, and trusted that the business to be transacted would be conducted with
the customary harmony that had characterized previous meetings.
Prayer was offered by Rev. Mr. Campbell, of Francestown.
The reading of the journal of the last meeting of the society was dispensed

with.
The report of the council was read by Dr. Conn, of Concord, the secretary.
It specified the names of the following gentlemen as having been recommended
as new members :—

John C. Marshall, of Lyme, S. N. Welch, of Sutton, M. F. Felt, of Hills-
borough, Charles T. Leslie, of Sunapee, Edwin G. Wilson, of Laconia, Clar-
ence W. Tolles, of Claremont, S. W. Davis, of Plymouth, H. M. Nash, of
Manchester, Harvey Knight, of Fisherville, and Rufus A. Crittenden, of Plai-
stow.

1 Beiträge, vii. 83.
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